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Application No. 

09/916,555 



Examiner 

Marcos D Pizarro-Crespo 



Applicant(s) 

WANG ET AL, 



Art Unit 

2814 



: . The MAILING D ATE^this communication appears on the cover sheet with the correspondence addrGss - 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Einslons of t,me may be available .nder the provisions or 37 CFR 1 136(a) In no event, however, may a reply be t.mely nied 

after SIX (6) MONTHS frorn the mailing date °f ^f thirty (30) days will be considered timely 

: rNO^erM 1 7e7y rs^ld etaro^^^ m^^il^; ^Z^^l^^ apply and w,ll empire SIX (6) ^^^THS from .^^^^^^^^ comm.n,ca„on 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)13 Responsive to communication(s) filed on 28 October 2002 . 
23)0 This actionis FINAL. 2b)n This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters Prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 . 453 O.G. 213. 
Disposition of Claims 

4) [3 Claim(s) 27-38 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) H Claim(s) 27-38 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
1 DD The proposed drawing correction filed on is; a)D approved b)D disapproved by the Exarriiner 

If approved, corrected drawings are required in reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)nAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 
2.n Certified copies of the priority documents have been received in Application No 



3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 11 9(e) (to a provisional application) 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

I— I ,o . r ; AiDTnMO^ 4) □ Interview Summary (PTO-41 3) Paper No(s). 

1) □ Notice of References Cited (PTO-892) LJ ^ ^„,„...inn rPTO-1 



1) M Notice of References citea (K 1 u-o»^) ' " . /orn mr, 

2) □ Notice of Draftsperson s Patent Drav^ing Reviev. (PT0.948) 5) □ Notice of Informal Patent Application (PTO-152, 

3) □ information Disclosure Statement(s) (PTO-1 449) Paper No(s) 6) U Other. 
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Application/Control Number; 09/916,555 (Final Rejection) PaS^ 2 

Art Unit: 2814 

Attorney's Docket Number; 2101397-911400 
Filing Date: 7/26/2001 

Claimed Priority Dates: 4/26/2001 (Provisional 60/287,047) 

3/12/2001 (Provisional 60/275,517) 
1/5/2001 (Provisional 60/242,096) 
9/20/2000 (Provisional 60/234,314) 

Applicant(s); Wang et al. 

Examiner: Marcos D. Pizarro-Crespo 

DETAILED ACTION 

This Office action responds to the amendment in paper no. 9 filed on 10/28/2002. 

Acknowledgment 

1 . The amendment in paper no. 9 filed on 1 0/28/2002 in response to Office action 
mailed on 8/30/20007/26/2002 has been entered. The present Office action (paper no. 
10) is made with all the suggested amendments being fully considered. Accordingly, 
pending in this Office action are claims 27-38. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claSg the subject matter which the applicant regards as his invention. 

3. Claims 37 and 38 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

4. Line 1 of each of claims 37 and 38 recites the limitation "the source region 
second portion-. There is insufficient antecedent basis for this limitation in the claim. 
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Art Unit. 2814 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropnate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

States. 

6. Claims 27-30 and 37 are reiected under 35 U S C. 102(b) as being anticipated by 
Tal<eta (US 5939749). 

7. Regarding claim 27, Taketa (see, e.g., fig. 6) shows all aspects of the instant 
invention including an eleotricaily programmable and erasable memory device 
comprising: 

> a substrate 2 of semiconductor material of a first conductivity type (p-type) 

> first 3 and second 4 spaced-apart regions of a second conductivity type In- 
type) 

> a channel region 5 between the first 3 and second 4 spaced-apart regions 

> an electhcally conductive floating gate 32 disposed over and insulated from a 
portion of the channel region 5 and a portion of the first region 3, wherein the 
floating gate consists of a first portion and a second portion integrally formed 
together 

, an electrically conductive source region 14 disposed over and electrically 

connected to the first region 3 
, a lower portion of the source reg.on 14 disposed adjacent to and insulated 

from the floating gate 



Application/Control Number: 09/916,555 (Final Rejection) 
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, an upper portion of the source region 14 that is disposed over and insulated 
from the f,rs, portion of the floating gate 32 and not the second portion of the 
floating gate 32 

. an electncally conductive control gate 9 having a first portion and a second 

portion 

wherein: 

, the firs, portion of the control gate 9 is disposed adjacent to and insulated 

from the floating gate 32, and 
> the second portion of the control gate 9 is disposed over and insulated from 
the second portion of the floating gate 332 and no. the firs, portion of the 
floating gate 32 

8, Regarding Calm 28, TaKeta (see, e.g., fig. 6) shows that the upper portion of the 
source-region 14 is wider .han the lower portion of the source-region 14. 

9. Regarding claim 29, Take.a (see, e.g., fig. 6) shows .he source region 14 having 
a subs.antially T-shaped aoss-section. 

10 Regarding daim 30, TaKe.a (see, e.g.. fig. 6) shows .he memory device further 
comprising an insulation layer 8 disposed between .he floa.ing ga.e 32 and the control 
gate 9 and a having a .hicKness permLting Fowler-Nordheim tunneling of charges 

therethrough (col. 9/11.37). 

Regarding claim 37, Taketa (see, e g , fig. 6) shows the memory device further 
comprising insulation material 16 between the lower portion of the source region 14 and 
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,he first portion of the floating gate 32, and having a thickness permitting voltage 
coupling therebetween. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

13. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C, 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

14. Claims 31-36 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Taketa in view of Kao (US 621 1547). 

15, Taketa (see, e.g., f.g. 6) shows most aspects of the instant invention including an 
array of electncally programmable and erasable memory devices comprising: 

r a substrate 2 of semiconductor material of a first conductivity type (p-type) 
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Art Unit; 2814 

r a plurality of active regions (see, e.g., the cross-sectional view in fig. 6 and 
the circuit diagram in fig. 1 1 ), each of the active regions including a column of 
pairs 31a 31b of memory cells extending in a first direction, each of the 
memory cell pairs 31a 31b including: 

- a first region 3 and a pair of second regions 4 spaced apart in the substrate 
2 and of a second conductivity type (n-type) 

- channel regions 5 between the first region 3 and the second regions 4 

- a pair of electrically conductive floating gates 32, each disposed over and 
insulated from a portion of the channel regions 5 and a portion of the first 
region 3, wherein each of the floating gates consists of a first portion and a 
second portion integrally formed together 

- an electrically conductive source region 14 disposed over and electrically 
connected to the first region 3 in the substrate 2 

- a lower portion of the source region 14 that is disposed adjacent to and 
insulated from the pair of floating gates 32 

- an upper portion of the source region 14 that is disposed over and 
insulated from the first portions of each of the floating gates 32 and not 

their second portions 

- a pair of electrically conductive control gates 9 each having a first portion 

and a second portion 
wherein for each of the control gates 9: 
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Art Unit: 2814 

r the first portion is adjacent to and insulated from one of the floating gates 32, 
and 

r the second portion is over and insulated from the second portion and not the 

first portion of said one of the floating gates 32 
However, the cross-sectional views of the memory-cell arrays in Taketa's 
drawings (see, e.g., fig. 6) fail to show spaced-apart isolation regions parallel to one 
another in the first direction such that the active region is between a pair of adjacent 
isolation regions. Nonetheless, the skilled artisan will understand that a cross-sectional 
view perpendicular to Taketa's drawing will show such isolation regions. See, e.g., figs. 
1-3 of Kao, where he shows conventional memory-cell arrays similar to Taketa's. A top 
view (see, e.g., fig. 3) of Kao's conventional structure shows spaced-apart isolation 
regions (FOX) parallel to one another in a first direction such that an active region, 
similar to the one in figure 6 of Taketa. is between each pair of adjacent isolation 
regions. Moreover, Kao teaches (col. 3/11. 11-15) that such isolation regions are 
conventionally used in the art to separate adjacent columns of memory-cell transistors. 

Accordingly, it would have been obvious to one of ordinary skill in the art that 
Taketa's memory device includes spaced apart isolation regions parallel to one another 
in the first direction such that an active region is between each pair of adjacent isolation 
regions, as taught by Kao, since such isolation regions are conventionally used in the 
art to separate adjacent columns of memory-cell transistors, /.e., active regions. 
16. Regarding claim 32, Taketa (see, e.g., fig. 6) shows that upper portion of the 
source-region 14 is wider than the lower portion of the source-region 14. 
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17. Regarding claim 33, Taketa (see, e.g., fig. 6) shows the source region 14 having 
a substantially T-shaped cross-section. 

18. Regarding claim 34, Taketa (see. e.g., fig. 11) shows the source region 14 of 
each of the memory-cell pairs 31a 31b extending in a second direction substantially 
perpendicular to the first direction such that it intercepts a pair 31a 31b of memory cells 
in each of the active regions. Kao (see, e.g., fig. 3) shows the isolation regions (FOX) 
parallel to the first direction. 

19. Regarding claim 35, Taketa (see, e.g., fig. 6) shows the memory device further 
comprising an insulation layer 8 disposed between each of the floating gates 32 and 
each of the control gates 9 having a thickness permitting Fowler-Nordheim tunneling of 
charges therethrough (col.9/11.37). 

20. Regarding claim 36, Taketa (see, e.g. , fig. 1 1 ) shows each of the control gates 9 
extending across the active regions in a second direction substantially perpendicular to 
the first direction and intercepting one of the memory-cell pairs 31a 31b in each of the 
active regions. Kao (see, e.g., fig. 3) shows the isolation regions (FOX) parallel to the 

first direction. 

21 . Regarding claim 38, Taketa shows (see, e.g., fig. 6) each of the memory cell pair 
31a 31b further comprising an insulation material 15 between the lower portion of the 
source region 14 and each of the first portions of the floating gates 32, and having a 
thickness permitting voltage coupling therebetween. 

Response to Arguments 

22. The applicants argue; 
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23. Amende. c,a,. 27 .*s «»Sofmer;r,et'n tlL'^rj^S:'^ 

,„tegra«y formed together, wtrereir; the W'' J""*" °' ^^^^^^ and wherein the second portion of 

floating gate. ,-7 • u ghows that the control gate is over part of the 

,o,.ng gT^n'^r^thT^^^P^S- 0. - -«> - ^ 

gate 9. 

The examiner responds; 

Taketa clearly shows all the limitations recited in amended claim 27. See, for 
example, figure 6, where Taketa clearly shows the floating gate 32 consisting of a first 
and a second portion integrally formed together. Taketa further shows ,n f.g. 6 that the 
upper portion of the source region 14 is over and insulated from the first portion of the 
floating gate 32 and not the second portion of the floating gate 32, and that a second 
portion of the control gate is over and insulated from the second portion of the floating 
gate and not the first portion of the floating gate 32. 

24. The applicants argue; 

Taketa/Kao fails to show the limitations in amended claim 31 . 
The examiner responds; 
See paragraphs 15-21 above. 

Conclusion 

25. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of tir.e 
policy as set forth in 37 CFR 1 .1 36(a). 

26. A Shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from .he maiiing date of this action. In .he event a firs, reply is filed wi.hih 
TWO MONTHS of .ne mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will e.p.re on the date the advisory aotion is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory penod for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

27. Papers related to this application may be submitted directly to Art Unit 281 4 by 
facsimile transmission. Papers should be faxed to Art Unit 2814 via the Art Unit 2814 
Fax center located In Crystal Plaza 4, room 3023. The faxing of such papers must 
conform to the notice published in the OfHcial Gazette, 1096 OG 30 (15 November 
,989). The Art Unit 2814 Fax Center number is (703) 308-7722 or -7724. The Art Unit 
2814 Fax Center is to be used only for papers related to Art Unit 2814 applications. 

28 Any inquiry concerning this communication or eartier communications from the 
examiner should be directed to Marcos D. Pizarro-Crespo at (703, 308-6558 and 
between the hours of 9:00 AM to 7:30 PM (Eastern Standard Time) Monday through 
Thursday or by e-mail via M.rrr^s Pi.arroQuspto.qov. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Wael Fahmy, can 
be reached on (703) 308-4918. 

29 Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group 2800 Receptionist at (703) 308-0956 
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30. The following list ,s me Examiner's field of search for the present Office action 







U S Class / Subclass(esV 257/314-326 


11/18/2002 


Other Documentation: PLUS Analysis 


7/17/2002 


Fiectronic Databa^^fsV EAST (USPAT, EPO, JPO) 


11/18/2002 



1 

Marcos D. Pizarro-Crespo 

Patent Examiner 
Art Unit 2814 
703-308-6558 
marcos.Piz3 rro(S)usDto.gov 



MDP/mdp 
November 20, 2002 



